Neurofibroma and neurilemmoma are rare tumors of neurogenic origin that may present at any age. Neurilemmoma, also known as schwannoma, is even more uncommon.[@b1-asm-5-375] It typically arises from neural crest cells that encapsulate the nerve sheath and can originate anywhere in the thorax commonly from sympathetic or intercostals nerves, and rarely from the vagal nerves.[@b2-asm-5-375] Localization of schwannomas in the bronchi or within the pulmonary parenchyma is also very rare.[@b3-asm-5-375] Here, we report a case of multiple endobronchial schwannomas with bilateral proximal airway involvement.

CASE
====

An 80-year-old man was admitted to our hospital with complaints of pleuritic chest pain and dyspnea on exertion which started two months previously. He denied smoking cigarettes, but stated that the walls in his house were plastered with white-stucco, including environmental asbestos minerals. He had no previous history of neurogenic lesions elsewhere. The past and family histories were also unremarkable for neurofibromatosis. Chest examination revealed fine crackles on the left lung fields and breathing sounds were diminished at the left posterior lung base. Chest X-ray showed a linear density on the right side, extending from the hilar region to the pleural surface, with an irregular mass lesion in the hilar region, moderate pleural effusion on the left side, and the syndrome of Chiliaditi. The patient was not cooperative for pulmonary function tests and his arterial blood gases were within normal limits. In addition to chest X-ray, a thorax CT revealed an irregular soft-tissue density with punctuate calcification surrounding and narrowing the left upper lobe bronchus, and left pleural thickening with moderate pleural effusion ([Figure 1](#f1-asm-5-375){ref-type="fig"}). Bronchoscopic examination showed mucosal fragility, engorgement and narrowing of the right upper lobe bronchus and nearly complete obliteration of the left upper lobe bronchus with a submucosal tumor. Although the lesions had smooth surfaces, the mucosal biopsies were taken from each one. The histopathological examination of each of these biopsies revealed that the tumors were placed under the bronchial epithelium, and composed of fascicles of spindle cells and palisading nuclei without pleomorphism and mitotic activity ([Figure 2](#f2-asm-5-375){ref-type="fig"}). The immunohistochemical staining of tumor cells were strongly positive for S-100 protein ([Figure 2](#f2-asm-5-375){ref-type="fig"}), and negative for collagen IV, SMA, Desmin and C-kit. CD34 immunoreactivity was detected in scattered cells. According to these findings the pathological diagnosis was reported as bilateral benign peripheral nerve sheath tumor consistent with schwannoma. The therapeutic options for endobronchial schwannomas such as surgery, electrocoagulation or Nd-YAG laser were refused by the patient. A diagnostic thoracentesis and pleural needle biopsy revealed tuberculous pleurisy. Combined antituberculous treatment of isoniazid, rifampicin, ethambutol and pyrazinamide was started. In the follow-up period, the symptoms of the patient diminished on the second month of antituberculous treatment.

DISCUSSION
==========

Neurogenic benign tumors arising from the tracheobronchial tree are relatively rare.[@b4-asm-5-375]--[@b7-asm-5-375] Benign lung tumors have been reported to account for 1.9 % of total lung tumors and most of them are papilloma (29%), hamartoma (24%) and angioma (10%).[@b8-asm-5-375] The incidence of intrapulmonary neurogenic tumors was stated as 0.2% in a series of 1664 primary pulmonary tumors.[@b3-asm-5-375] Most intrapulmonary neurogenic tumors were neurofibromas, with schwannomas accounting for 25% of the tumors.[@b9-asm-5-375]

Histopathological examination of the biopsy specimens in our case showed no malignant markers such as pleomorphism, atypia or mitotic activity, but schwannomas can demonstrate a degree of cellular pleomorphism and even show a degree of mitotic activity due to a reaction to degenerative change referred as ancient change. The negative staining for collagen IV, although it may be positive around Schwann cells, and the strong diffuse staining for S-100 protein reinforced the diagnosis of schwannoma.

Kasahara et al reviewed 50 cases of pulmonary neurilemmomas reported in Japan and classified them according to their localization as central and peripheral type.[@b10-asm-5-375] Of these 50 cases; 25 were classified as central type (13 at trachea, 12 at bronchus). In our case, the tumors were localized in the upper lobe orifices bilaterally. Two types of tumor extension were described by Kasahara et al, one of them was intraluminal growth and the other was the combined type involving both intraluminal and extraluminal spaces. Bronchoscopic examination and CT findings showed that the tumor extension in our case was of the combined type. To the best of our knowledge, there are only two case reports of endobronchial schwannoma located at two different sites. One of them was reported in the Japanese literature in which the tumors were detected bilaterally by bronchoscopy.[@b11-asm-5-375] The other was reported in the English literature in which the tumors were located in the right middle/lower lobe bronchi and in the right basalis anterior/ basalis lateralis segmental bronchi.[@b12-asm-5-375] In our case, the tumor nearly completely obliterated the left upper lobe bronchus and the other one was located at the bifurcation of right upper lobe bronchus.

The main symptoms of patients with endobronchial schwannoma are dyspnea, wheezing, cough, sputum production, and hemoptysis.[@b3-asm-5-375]--[@b5-asm-5-375],[@b10-asm-5-375] Of the cases reported by Kasahara et al, three patients with the central type and all patients with the peripheral type were asymptomatic. [@b6-asm-5-375] It seems that the symptoms of our case (pleuritic chest pain and dyspnea on effort) were also not due to endobronchial tumors as the symptoms resolved after antituberculous treatment. The existence of a relationship between smoking and neurilemmoma is still unproven. Harada et al speculated that multiple endobronchial schwannomas might be caused by the proliferation of Schwann cells resulting from cigarette smoking followed by inflammation of the bronchial mucosa.[@b12-asm-5-375] The presence of smoking history in all patients (three current and one former smoker) reported by Suzuki et al supported this speculation.[@b13-asm-5-375] In contrast to these observations, our case denied active or passive cigarette exposure. Accordingly, there are similar cases in the pediatric age group.[@b1-asm-5-375],[@b14-asm-5-375] The relationship between the underlying diseases and schwannoma is also unclear. In this context, newly diagnosed tuberculous pleurisy and a history of environmental asbestos exposure were present in our patient.

It is difficult to distinguish schwannoma from early bronchogenic carcinoma solely on the basis of bronchoscopic findings.[@b13-asm-5-375] All bronchoscopic findings in our case were similar to bronchogenic carcinoma apart from bilateral placement of the tumors. Although it is a rare condition, the finding of multiple synchronous lung carcinomas bilaterally during bronchoscopic examination is possible. Endobronchial schwannomas are seen as nodules covered with normal bronchial mucosa bulging into the tracheobronchial lumen or raising the bronchial mucosa with hypervascularity at the spur of the bronchus. [@b15-asm-5-375],[@b16-asm-5-375] In our case bronchoscopic examination was compatible with the latter condition.

Treatment approaches for benign lung schwannomas vary. Interventional bronchoscopic techniques (resection by forceps, electrocoagulation, Nd-YAG laser, laser ablation) and surgical resection such as lobectomy or pneumonectomy are the therapeutic options for benign schwannomas.[@b8-asm-5-375],[@b10-asm-5-375],[@b14-asm-5-375],[@b17-asm-5-375] Although our patient had nearly complete obstruction of left upper lobe bronchus and atelectasis distal to the obstruction, he was not given treatment since he refused all treatment modalities.

The pathological examination is the cornerstone in the diagnosis of schwannoma, and bronchoscopic examination is recommended for both the diagnosis and treatment. Benign endobronchial schwannomas must be kept in mind in the differential diagnosis of the patient with multiple bronchial tumors.
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